Background Suicide/self-harm is a leading cause of death for adolescent girls and boys globally, and family violence may increase the risk for adolescent suicidality, self-harm and depression. This study assessed whether family violence was associated with suicidality and depressive symptoms among adolescents in India. This study is the first to examine the role of family violence in suicidality and depression among Indian adolescents.
Recent evidence on adolescent mortality documents that self-harm is the second leading cause of death for girls and the third leading cause of death for boys, globally (1) . Self-harm and suicide, considered inter-related behaviors (2) , are critical to adolescent mental health and development (3) . Despite similar rates of suicidal ideation in high-income countries (HICs) and low-and middle-income countries (LMICs) (4) , research on risk factors and preventive efforts for suicide and self-harm among adolescents, have received far greater attention in HICs relative to LMICs. India has the largest population of adolescents of any nation in the world (5) , as well as a disproportionate burden of suicides (6) making research directed towards adolescent suicide and self-harm in India not only necessary but important in combatting adolescent health disparities in LMICs.
In India, the past five years have seen calls to advance work on these issues, with a growing number of research studies that seek to examine gaps and drivers of mental health among young people in LMICs (7) (8) (9) . India's national adolescent health strategy, the Rashtriya Kishor Swasthya Karyakram (RKSK), was also launched in 2014 with a mandate directed at expanding youth services to include mental health, gender-based violence and non-communicable diseases, with a focus on communication and prevention approaches that grounded adolescent agency within a framework of parents and the community (10, 11) . One such example of this growing body of literature includes a recent study on suicide mortality which showed elevated suicide death rates among later adolescent (15-19 years) and young adult (20-29 years) women (6) . Few studies however have focused on adolescents let alone the different adolescent groups (unmarried or married early, middle or late aged adolescent girls or boys) to understand the specific drivers of adolescent suicidality in India following the RKSK (12) (13) (14) . Limited recent evidence on adolescents in India suggests an upward trend in adolescent self-harm/suicidality, and relatedly depression (15) , and that family conflict may be compromising adolescent mental health and safety (15, 16) . Experiences of gender based violence are believed to operate within social settings marked by economic and social inequalities (in income, education, religion and ethnicity and residential context) that may set norms for acceptability of violence as a response or form of punishment. In India, more research is needed to understand the role of these socioeconomic factors in family violence research. Physical punishment of children as a form of discipline remains normative in the country (17) , as does marital violence and children's witnessing of such violence (18) . Adolescent marriage, a concern for about one in four adolescent girls in India (18) , has been found to increase the girls' vulnerability for marital violence (18, 19) . Marital violence has furthermore been identified as a key risk factor for female reports of depression and suicidality among women across national settings (20) , though it has not specifically been examined among married adolescent girls in India.
This study seeks to provide greater insight into the issue of family violence and risk for suicidality, self-harm and depression among adolescents in India. Given the gendered and developmental aspects noted above, analyses were stratified by sex (male and female) and age (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) , with a separate focus on married girls and their direct experiences of marital violence. Due to the absence of research examining adolescent mental health in India, especially among younger adolescents and married girls, our study adds to the already established gender-based violence and mental health research while simultaneously increasing scholarship on adolescent mental health in LMICs. Findings from this work are expected to inform understandings of adolescents' health needs and ongoing gaps (21) while supporting India's flagship adolescent health strategy, RKSK (13) .
METHODS

Data and sample
We used data from the Understanding the lives of Adolescents and Young Adults (UDAYA) study conducted among [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] year olds in Bihar and Uttar Pradesh (UP), India (22, 23) . The UDAYA study was led by the Population Council (New Delhi) with support from the Bill and Melinda Gates Foundation and the David and Lucile Packard Foundation and the Ministry of Health and Family Welfare (MOHFW), Government of India. The UDAYA study included cross-sectional and longitudinal surveys; in this study, we used data from the cross-sectional survey. Collected from September 2015 to July 2016, the cross-sectional survey sampled unmarried boys (10-19 years), unmarried girls (10-19 years), and married girls (15-19 years) in Uttar Pradesh (UP) and Bihar, India. This resulted in a sample total of 20,594 adolescents from Bihar (n=10,433) and UP (n=10,161), inclusive of 2,084 younger adolescent boys (10-14 years), 3,885 older adolescent boys (15-19 years), 1,653 younger adolescent girls (10-14 years), 7,766 older unmarried adolescent girls (15-19 years) and 5,206 older married adolescent girls (15-19 years) .
Study procedures for data collection
Data in the cross-sectional survey were collected using a multi-stage systematic sampling approach, with three stage sampling in rural areas and four stage sampling in urban areas (22, 23) . Sampling frames come from the 2011 Census. Estimates from the UDAYA study are representative for the states in the study (as a whole) and for each respondent category in rural and urban areas; inferences cannot be made at district or sub-district levels. Region, village/ward size, Scheduled Caste (SC)/ Scheduled Tribe (ST) proportions and female literacy were used as selection criteria and samples were selected using probability proportional to size (PPS) methods. Adolescents 10-19 years (except divorced/widowed girls) were eligible for study inclusion (22) . Interviewers were trained by experts prior to data collection to ensure specific technical modules (ie, the Patient Health Questionnaire or PHQ-9), were administered accurately to participants. Study instruments were extensively reviewed, translated into Hindi and finalized after pre-testing. Questionnaires were piloted to ensure that questions were relevant and age appropriate, and to minimize chances for error in survey implementation. Interviews were conducted using computer-assisted personal interview (CAPI) method in CSPro6.1. Response rates were high for interviews of boys (90-93%) and girls (92-94%); no differences were reported by residence (22, 23) .
Ethics
Details on ethical challenges faced by investigators, including consent, privacy and handling of sensitive subjects are available in the study reports (22, 23) . Adolescent boys and girls were interviewed in different locations to avoid any teasing or harassment. Age appropriate questions were asked to the respondents in non-judgmental and empathetic ways, with adolescents themselves contributing to instrument development on sensitive topics. Study investigators also sought consent from community leaders and for those below 18 years of age, from parents and guardians. All data were de-identified to maintain respondent confidentiality. Data were accessed through the Harvard Dataverse public data portal; this study received approval for ethical exemption from University of California, San Diego's institutional review board for research.
MEASURE
Dependent variables: suicidality, self-harm and depressive symptoms
We considered three main dependent variables -suicidal ideation, self-harm behavior and depression.
For suicidal ideation, adolescents over the age of 13 years were asked, "During the past one year, did you ever seriously consider attempting suicide?" Response categories included "yes", "no" and "I don't want to answer". We categorized responses as No (reference) versus Yes, with "I don't want to answer" set to missing.
For self-harm behaviors, all adolescents (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) were asked if when they were "agitated, angry or sad" in the past 12 months they had engaged in any self-harm behaviors, including: "cut or bit themselves", "pulled their own hair", and/or "banged or hit themselves". Responses were "never", "1-2 times", "3-4 times" or "5+ times" and were coded as No versus Yes (including the number of times). Additionally, if respondents reported any suicide attempts assessed by the question, "during the past one year, how many times did you actually attempt suicide", these were included as Yes.
For depressive symptoms, we considered Patient Health Questionnaire-9 (PHQ-9) (24) as an outcome and Patient Health Questionnaire-2 (PHQ-2) as a covariate. PHQ-9 is a standard depression screening instrument used globally and covers a range of depressive symptoms including feeling hopeless, trouble with sleep, lack of energy or pleasure in activities and concentration over the past 15 days or 2-week period. Likert scale responses options included "not at all (1)", "less than one week (2)", "one week or more (3)" and "nearly every day (4)". We recoded these responses as 0-3, and created a summary depressive symptoms score (range: 0-27), categorized as "none" (0), "minimal depressive symptoms" (1) (2) (3) (4) , "mild depressive symptoms" (5-9), "moderate depressive symptoms" (10) (11) (12) (13) (14) , "moderately severe depressive symptoms" (15) (16) (17) (18) (19) and "severe depressive symptoms" (20) (21) (22) (23) (24) (25) (26) (27) (24) . Due to small cell sizes (ie, limited or no observations), we recoded the six category depression measure into three categories (0=none; 1=minimal-mild depressive symptoms; and 2=moderate-severe depressive symptoms). For boys 10-14, we coded this variable as "any symptoms" and "no symptoms" due to limited symptomatology as only 1 person reported moderately severe depression, and none reported moderate depression and severe depression. As suicide is one of the items on the PHQ-9, the measure PHQ-9 could not be used as a covariate in our analyses of suicidality due to concerns of collinearity with the overlapping item. As a result, we used PHQ-2, a two-item depression screening measure that assessed depressed mood and anhedonia as our measure for depressive symptoms in models assessing suicidal ideation and self-harm. Initial scores ranged from 0-6, and a cutoff of 3 was applied as recommended by prior research (25) to create a dichotomous depression measures.
Independent variables: measures of family violence
Family violence was examined by three measures -witnessed parental marital violence, experienced child abuse, and personal experience of marital violence -with a focus on physical violence for specificity. Witnessing marital violence was assessed by the question, "Has your father ever beaten your mother?" Response options included "yes", "no", "don't know", and "not applicable". We created a binary yes/no measure, considering "don't know" and "not applicable" as missing. Child abuse was assessed by the question, "Have you been physically hurt (for example, beaten) by your father or mother from the time you turned 10 years old?" Response options included "yes", "no", and "not applicable". We created a binary yes/no measure. Personal experience of marital violence was assessed for married girls using the question: "Did your husband ever do the following to you?" Items (rated yes/no) included "slap you", "twist your arm or pull your hair"; "push you, shake you or throw something at you", "punch you with his fist or with something that could hurt you"; "kick you, drag you or beat you up"; "try to choke you or burn you on purpose"; "threaten or attack you with a knife, gun or any other weapon". We created a summation score where girls who said "yes" to any item were coded as having experienced marital violence.
Stratification variables and covariates: socio-demographics
We used age categories (10-14 years, 15-19 years), sex, and marital status as stratification variables. This stratification followed the structure of the sampling design and was used to ensure adolescent sub-population representativeness. Social equity variables along with individual and family socioeconomic status variables were considered in the analyses. Covariates represented a range of influencers including adolescent agency (schooling), parental and contextual factors (mother's education, residence, state), kinship and cultural influencers (religion and caste), economic factors (wealth) and health determinants of suicidality (depressive symptoms). For married girls, we additionally adjusted for age at marriage.
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School enrollment was assessed from the question, "Are you currently attending a school or college?" Responses included "yes", "no", and "attending correspondence school". Due to limited response variability (0.03-6% across respondents), we categorized attending correspondence school as "no" in the analyses.
Maternal education was assessed in the household questionnaire where the head of the household or an adult household member was asked about the maximum number of years an adolescent's mother spent attending school. Values were reclassified as follows: 0 years (including 'don't know'), 1-7 years, 8-9 years, and 10 or more years.
Religion was reported by the head of the household. Response options included "Hindu", "Muslim", "Christian", "Buddhist", and "Others." This was re-categorized as Hindu or Other Religions.
Caste was reported by the head of the household. The variable included categories of "General Caste", "Scheduled caste (SC) or Scheduled Tribe (ST)" and "Other backward classes (OBCs)".
Residential area was classified as urban versus rural.
Wealth as a marker of household socioeconomic status was measured using data on household assets, durable goods (eg, television), means of transport and amenities such as cooking fuel, drinking water and electricity. Assets and amenities were assigned weights (total wealth index ranging from 0-57) and ranked households were categorized into quintiles. Quintile 1 (Q1) represented the poorest and quintile 5 (Q5) represented the wealthiest household (22, 23) .
State was Bihar or Uttar Pradesh (UP).
Age at marriage was assessed among married girls. The continuous variable (in years) was recoded as married at 18-19 years, married at 16-17, and married before 16 years of age. This was done to distinguish very young marriages (before 16 years) versus those after 18 years or per the legal age at marriage.
Data analyses
We stratified all analyses by gender, age, and marital status, yielding five groups: boys 10-14, boys 15-19, girls 10-14, unmarried girls 15-19, and married girls 15-19. This stratification followed the study design and was considered due to the global interest on adolescent health issues from a gender and developmental perspective. Survey specific weights were used to ensure estimates were representative of the respondent populations of interest (22, 23) . We reported descriptive statistics for all variables, and conducted χ 2 tests to assess bivariate associations between family violence variables or measured covariates and our outcomes. Adjusted logistic regression models examined the associations between family violence and suicidality (with and without depressive symptoms as a covariate). Adjusted multinomial models were also estimated to examine the association between measures of family violence and depressive symptoms; among boys 10-14 years, logistic regression models were used for the dichotomized outcome due to small cell sizes. All analyses were conducted using STA-TA 15 (Stata Corp, College Station, TX, USA) and findings have been reported at 0.05 level of statistical significance.
RESULTS
This study is among the first to report prevalence of suicidality and rates of family violence among adolescents in India. One in twenty adolescents age 10-14 years (5.35-6.07%) and 15-19-year-old boys and [15] [16] [17] [18] [19] year old married girls (4.21-4.95%) reported self-harm behaviors; nearly one in twenty unmarried adolescent girls also reported suicidal ideation (4.44%) and this rate doubled (8.18%) among married adolescent girls ( Table 1) . Among older adolescent girls, one in twenty (4.8%) reported moderate to severe depressive symptoms, which doubled among married girls (8.15%). Reports of moderate to severe depressive symptoms were low among 10-14 year old boys (0.03%) and girls (0.98%) and [15] [16] [17] [18] [19] year old boys JOGHR 2019 Vol 3 • e2019072 (1.77%). Between 20.27-28.7% of adolescents reported witnessing marital violence among parents. Seven out of ten boys 10-14 reported child abuse, while one in two girls reported child abuse. Nearly one in four married [15] [16] [17] [18] [19] year old girls (24.9%) reported personal experience of marital violence. unchanged with the addition of a depression covariate to study models. Depression was associated with higher reports of suicidal ideation among boys 13-19 years old (AOR=3.08, 95% CI=1. 15-8.24 ), unmarried girls 13-19 years old (AOR=5.34, 95% CI=3. 37-8.47 ) and married girls (AOR=5.25, 95% CI=3.07-8.96). Among married girls, personal experience of marital violence was associated with higher reports of suicidal ideation AOR=3.98, 95% CI=2.19-7.23); this effect was attenuated by depression (AOR=3.73, 95% CI=2.00-6.96).
Family violence and self-harm
Witnessing parental marital violence was associated with higher reports of self-harm behaviors among boys 10-14 (P=0.0043) and [15] [16] [17] [18] [19] 29-8.93 ) and age at marriage (AOR=2.71, 95% CI=1.10-6.63) were also associated with increased self-harm behaviors. [15] [16] [17] [18] [19] , a significant proportion of missing for the variable for current schooling was noted, and missing was considered as a separate category. M1 (model 1) adjusted for school enrollment, mother's education, residence area, state, religion, caste and wealth, while M2 (model 2), in addition adjusted for depressive symptoms. Among married girls, analyses also included own experience of marital violence and age at marriage. Categories for school enrollment considered correspondence school as No due to small number of adolescents reporting correspondence school.
‡ Depressive symptom screening patient health questionnaire PHQ-2 was used categorized as binary: details in the methods section. For boys 10-14, all 13 respondents who reported PHQ2 value greater than 3, reported no for self-harm behaviors, hence in model 2, the covariate for depression dropped out and only M1 gives estimates. 
DISCUSSION
Findings from this study add to the growing body of evidence suggesting that suicidality, self-harm and depression are major adolescent health problems in India (15) . Consistent with previous research (26, 27) we also find that these issues disproportionately affect older adolescents and girls, especially married girls. As expected, family and marital violence were associated with adolescent depression, self-harm and suicidality in India. Married adolescent girls appeared to be the most vulnerable to violence, facing violence both in their natal home and by their husband. This is in line with previous studies documenting the vulnerability of child brides to experiences of violence (28) . Rates of marital violence in this study were comparable to the national prevalence estimates of intimate partner violence among currently married women since the age of 15 (33% per recently released National Family Health Survey (NFHS) data) ( Table 1) . Parental physical abuse was also linked to an increased risk for marital violence among girls 15-19 years old. These findings suggest a multi-generational pattern of influence as family violence appears to affect girls' propensity for future violence, suicidality or self-harm, and depression. Inequalities in education, caste, religion and wealth influenced suicidal ideation, self-harm and depression, particularly among older unmarried girls (Tables S1-S3 in the Online Supplementary Document).
High rates of witnessing parents' marital violence (20-31.9%) were noted across adolescent subsamples. Rates of physical abuse were high (31.6-70.5%), especially among boys aged 10-14. Prevalence of physical abuse was much higher among younger boys than for younger girls. One reason young boys report physical abuse at a higher rate than girls may be due to traditional gender norms or culturally based parenting practices. Girls in India tend to be socialized to be agreeable and conform to social expectations (29, 30) while boys are more able to easily challenge authority figures (29, 30) . This may result in boys "acting out" in ways that parents feel would warrant a harsher response. Authoritative parenting is more common in India than the US and does utilize punitive methods such as "hitting" or "beating" a child (31) . Only a small subset of boys 10-14 who reported being abused by parents endorsed depressive symptoms, though they did report suicidality. This discordant finding might be due to gender differences in depression (32, 33) , mental illness stigma (34) , and societal expectations that boys should not be emotional (29, 30) .
Depression associated with suicidality among adolescents has been supported by the global literature (3, 35) . The fact that reports of depressive symptoms were exceptionally low among younger adolescents, particularly boys, could be attributed to the sensitivity of PHQ-9 and PHQ-2 in this context and age group. Still, even after controlling for depression, family violence robustly predicted suicidality. Suicide prevention programs should therefore not only focus on strategies around depression, but also include interventions engaging the home, school and community (3) to strengthen self-efficacy, and increase access to social networks and institutional support systems (eg, helplines) (36) . Our findings also suggest that government and non-governmental entities should work at decreasing domestic violence and encouraging supportive parent-child dynamics as a means to improve adolescent mental health.
Future studies on adolescents in India should continue to focus on suicidality given the high burden and inadequate understanding of its determinants in LMICs. Data from the National Crime Records Bureau (NCRB) and the Sample Registration System (SRS) from the Indian Census show suicide as a leading cause of mortality among youth, likely to surpass maternal mortality as the leading cause of death among young women in coming years (37) . Despite these staggering numbers, suicide mortality may be underestimated given reporting inconsistencies; the Mental Health Care Act in 2017 decriminalized suicide (38) , which is a first step in improving the accuracy of reporting rates and reducing the stigma around reporting suicide (39) . For this reason, suicidality studies based on population-level surveys such as this study can be instrumental in understanding the true burden and risk factors for suicidal ideation, self-harm, and depression among adolescents (37) .
Findings of this study should be interpreted keeping in mind three limitations. First, we conducted stratified analyses to account for developmental and gender differences among adolescents. Though appropriate and recommended due to the sampling design and survey weights, this practice led to smaller sample sizes (eg, n=1,653 for 10-14 year old girls) which prohibited us from estimating interactions between family violence and social inequity markers like caste, religion and wealth. Second, adolescent reporting on violence was retrospective and non-specific. This meant our understanding of when an event occurred or the frequency that is occurred was limited and subject to recall bias. We focused on physical violence here but future studies should consider investigating associations with other forms of violence. Finally, we used PHQ-2 and PHQ-9 depression scores in relation to suicidality due to the cross-sectional nature of our data. This is less than ideal as the recall period for these instruments for measuring depression is the last 15 days and 12 months for suicidal ideation; the use of longitudinal data when available is preferred.
CONCLUSIONS
Adolescents in Bihar and Uttar Pradesh (UP), India report notable prevalence of suicidality, self-harm and depressive symptoms, which were more common among adolescent girls than boys, with exceptionally high reporting among married adolescent girls. Married adolescent girls (15-19 years) were most vulnerable in this context, likely to face both parental and spousal violence while younger boys (10) (11) (12) (13) (14) were most likely to experience physical abuse. India's flagship adolescent health program RKSK needs to consider gender and developmentally sensitive interventions for preventing adolescent suicidality, self-harm and depression employing insights from a broader ecological perspective such that it includes family involvement and domestic violence prevention. Given the sheer size of India's adolescent population -20% or 250 million people (5) -addressing adolescent mental health concerns could have a population-level impact on health in India.
